LA have been performed in 405 patients. The indications were 195 (48%) non-functioning incidentaloma type tumors and 210 (52%) functioning tumors. Among them hypercortisolism in 66 (31.5%) patients (Cushing's disease -3, Cushing's syndrome -28, subclinical Cushing's syndrome -35), pheochromocytoma in 82 (39%), Conn's syndrome in 61 (29%) and adrenogenital syndrome in 1 (0.5%). There where 288 (71%) women and 117 (29%) men with the mean age of 51.8 years. The mean size of adrenal tumor was 41.1 mm. In 62 (15%) bilateral lesions were noted. All patients were operated laparoscopically via lateral transabdominal approach. Results. LA was successful in 393 patients (97%). We performed 393 (97%) unilateral LA, 10 (2.5%) bilateral simultaneous LA, 2 (0.5%) bilateral two-staged LA and also 2 (0.5%) sparing LA. 12 (3%) patients underwent simultaneous LA with laparoscopic cholecystectomy due to symptomatic cholecystolithiasis and 2 (0,5%) with laparoscopic umbilical hernioplasty. 12 (3%) conversions were necessary. 15 (3.7%) complications occurred, 3 (0.7%) intraoperative and 12 (3%) postoperative. There was 1 remote death on the 56th postoperative day. Conclusions. 1. LA should be recognize as the referential method in the treatment of adrenal pathology. 2. Results, as well as avoiding unnecessary complications and intraoperative difficulties is possible thanks to: close cooperation with the endocrinologist, experience gained from performing other laparoscopic operations, experience got at making open adrenalectomies.
Making by Claymana in the year of 1991 laparoscopic kidney operation started a new era of interest in using this method outside the peritoneal cavity (1, 2) .
It confirmed the possibility of applying insuflation of peritoneum for safe preparing the retroperitoneal organs. Snow demonstrated it, making in the same year first laparoscopic adrenalectomy (LA). In the next year, in 1992 many multicenters reported of using the laparoscopic method in adrenal glands surgery. Confirming its safety and the benefit caused the rapid development of this new operating technique. In consequence creating video-laparoscopic accesses to the adrenal, comparable to existing in the classical surgery. It was a desire to apply techniques the least invasive (3) (4) (5) (6) (7) (8) .
The approval of the medical fraternity allowed the widening of indications, additional the development and creation of new technologies and the equipment reduced limitations of this method.
Therefore the purpose of this work was to present own, over 10 years experience of using the laparoscopy in adrenal surgery via lateral transabdominal approach.
MATERIAL AND METHODS
Evaluated material includes over 10 years of applying the laparoscopic method in operations of adrenal glands, from 29.10.1997 to 30.04.2008 . In this period 417 LA were made via lateral transabdominal approach, what accounts for 69% of operation performed in the Department of General, Vascular and Transplant Surgery WUM due to adrenal diseases ( fig. 1) .
Among laparoscopically operated patients hormonal active lesions were indications in 210 (52%) patients, while in 195 (48%) were nonfunctional tumor diagnosed incidentally (tab. 1).
Inhibitors of steroidogenesis in hypercortisolism, alpha and beta blockers in the pheochromocytoma and normalization of potassium level and blood pressure with drags saving potassium in primary hyperaldosteronism. In the case of nonfunctioning incidentaloma type lesions the upper qualification limit of 4-8cm was accepted. Initially ruling their invasiveness out basing on the assessment of the density of the solid part of the tumor in imaging examinations. On computed tomography (CT) scans density of adrenal solid mass before contrast enhancement <20 HU, and <50 HU after contrast injection and on magnetic resonance (MRI) scans with no signs of decreased lipids in tumor or delete gadolinium washout. However in 71/195 (36.4%) patients with incidentaloma, where the diameter didn't exceed 4 cm, the indications based on imaging exams were: increased density >50 of HU, the focal enhancement in the homogeneous so far tumor and rapid growth with irregular shape. Also suspicion of the metachronic metastasis to the adrenal gland was an indication for laparoscopy (tab. 2).
Patients with the unstable arterial hypertension and the level of metoksykatecholamin in the upper limit of the norm or slightly exceeding it, due to suspicion of pheochromocytoma, were prepared with alpha blockers through 10-14 days.
There were 117 (29%) men and 288 (71%) women. F/M ratio = 2.5. The mean age was 51.8 years (from 11 to 80). The mean tumour size was 41.1 mm (from 7 to 95) (tab. 3).
The localization and the size of the lesion was confirmed with at least two imaging exams. The ultrasound scan of the abdominal cavity was made in all patients, CT of the abdominal cavity in 401 (99%), MRI in 24 (6%). Imaging exams revealed in 62/405 (15%) patients twosided lesions (tab. 4).
The patients after unilateral LA 44/62 (71%) remain under outpatient observation. In 12/62 (19%) simultaneous and two-staged bilateral LA were made. In 94.1 % of patients coexisted diseases were present (tab. 5).
Besides typical, being a part of multiple endocrine neoplasia (MEN IIa, NF1, VHL) active tumors (arterial hypertension, diabetes, osteoporosis) coronary artery disease in 50 (12%) patients, chronic obstructive pulmonary disease in 23 (6%) and considerable degree obesity in 76 (19%) were diagnosed.
159 (39%) patients qualified for LA underwent at least one abdominal operation, among them 52 (13%) two or more laparotomies (tab. 6).
Patients with previous abdominal operations were qualified for LA as a relative contraindication. In these cases the problems related to insuflation and technical difficulties in obtaining the operative field were expected. It could contribute to the greater risk of complications or conversions. We assumed that the conversions should not be consider as a complications. Change the method to classical, thanks to advantages of the laparoscopy which contribute to the smaller operating injury, lower post-operative complications and shorter post-operative hospitalization, was accepted as the element of tactics in LA. For the same reasons, despite that the upper limit of the tumor's size being set to 8 cm, in 19/405 (4.7%) patients, at which the diameter was greater, but without signs (imaging, biochemical and clinical) suggesting the possibility of malignancy, laparoscopic operation was carried out So, the invasive tumors confirmed in imaging examinations and the previously made adrenal operations were included as the absolute contraindication to LA.
Laparoscopic adrenalectomy were carried out via transperitoneal lateral approach with the patient in the lateral decubitus position rotated 60° (9) . The first 10-12 mm trocar was placed through the minilaparotomy, by which the insuflation was conducted and 30° angled scope was inserted. In all laparoscopies (except 2 cases of the pheochromocytomas -sparing adrenalectomy and 2 cases of the cyst) total resection of the tumor with the adrenal gland and the surrounding fatty tissue were performed. Removing the adrenal was always accomplished in the laparoscopic bag (keeping the oncologic safety and reducing the risk of damaging preparation). The operating access routinely was performed using 4 trocars (1 -10-12 mm, 2 -10 mm, 1 -5 mm). Access to the adrenal gland and the retroperitoneal space on the right side was obtained after elevating the liver and incising the posterior peritoneum wall. The right triangular ligament was cut only in the case of so-called big tumors, exceeding 6 cm or existing adhesions. On the left side splenic flexure of the colon was mobilized to obtain wide operative fieldand to enable the localization of the adrenal gland after cutting the Gerota fascia. In the case of difficulty in localizing the adrenal gland (patients with excessive obesity, small tumor, history of abdominal operations) the dissection of the renal vein in the first place and next visualization of the central suprarenal vein was helpful. In large tumors with the diameter >6 cm total mobilization of the spleen and its displacement together with the tail of the pancreas after incising the splenorenal and splenocolic ligament was made.
RESULTS
Laparoscopic adrenalectomy was carried out with the success in 393 (97%) operated patients. In the evaluated period 417 LA in 405 patients have been made. 393 (97%) unilateral LA and 12 (3%) bilateral among them 10 simultaneous and 2 two-stage. In 2 cases sparing adrenalectomy were performed -in one of them without clipping the suprarenal vein. In 12 (3%) laparoscopies, in the case of coexisting symptomatic cholecystolithiasis, simultaneous laparoscopic cholecystectomy was made and in 2 laparoscopic umbilical hernioplasty (tab. 7).
The histologic assessment of hormonally active tumors allowed to recognize the unsuspected carcinoma in 1/210 (0.5%) case with the Cushing's syndrome and in 3/210 (1.4%) malignant pheochromocytoma (tab. 8).
In the group of patients operated due to hormonally inactive incidentaly type tumors histologic assessment confirmed suspected metastasis in 10 cases (lung cancer -5, kidney cancer -2, lymphoid leukemia -1, adenocarci-noma with unknown primary origin -2). 6 cases of adrenocortical carcinoma were recognized despite lack of any signs of malignancy in the preoperative examinations. Very rare tumor localized in adrenal gland: angiosarcoma were also revealed (tab. 9).
In this group of patients benign adenoma was the most often diagnosed -137 (70.3%). In all patients histopathologic examination confirmed complete lesion resection. In 15 (3.7%) LA occurred complications, 3 (0.7%) intraoperative and 12 (3%) postoperative (tab. 10).
There was 1 death on the 56th day after the operation, because of respiratory failure in woman with severe hypercortisolism in the course of the Cushing's syndrome.
Conversion was necessary in 12 (3%) LA, in 9 cases of hormonally active tumors and in 10 laparoscopies of the right adrenal gland. The main problem were operative difficulties in obtaining the safe operative field and problems The mean operating time of the unilateral LA was 139 minutes and simultaneous bilateral LA 266 (tab. 12).
DISCUSSION
Among possible accesses to the adrenal gland, the most often lateral transperitoneal approach is used (4, (10) (11) (12) (13) (14) . It enables intraperitoneal diagnostic, visualization and the assessment of the inferior vena cava. It gives accurate evaluation of the adrenal gland and surrounding tissues before beginning of preparation. At the same time the extensive operative field in the retroperitoneal space is possible. It favors the wider qualification, increases comfort of the problematic operation as well as the safety of the minimally invasive operation. It is possible not only as a result of the development of videoscopic techniques. Contemporary technology gives more accurate transmission of the image from the camera with bigger resolution, realizes less traumatic surgery, facilitates so-called guided operations to remove only pathological lesions. It can be done thanks to wide application of reliable devices controlling the hemostasis and large laparoscopic instrumentation.
It eliminates or reduces inconveniences of laparoscopic method in general and particular-mination and operation. This difference is more considerable in the tumors with the size of 3-6 cm. However the diameter of 4 cm remains the limit where the percentage possibility of the carcinoma is significant and is estimated at 10%. In the case of the size > 6 cm it is from 25 to 98%. Therefore suggestions are raised that in the era of LA the size of tumor in young people with the little risk qualifying for surgery should be > 3 cm, but >5 cm for aged patients with coexisted diseases of other organs and systems (28) .
The controversial issue of the upper limit of classified tumors, 6-8 cm, at present it matters less and less (20, 21, 29) . It is acknowledge that even the tumors with the diameter of 12 cm are not a contraindication for the laparoscopic surgery. The complete lesion's resection remains as a necessary condition not only due to oncologic reasons, but also in order to avoid recurrence, relapse of the disease or the lack of the regression of hormonal disturbances. The exception is sparing LA for keeping the adrenocorticotropic function. The indications for this procedure are special. The best cases are patients with the primary hyperaldosteronism and pheochromocytomas as apart of familial multiple endocrine neoplasia syndrome (30, 31, 32) .
The main problem in Conn' syndrome remains to identify whether we are dealing with adenoma or with hyperplasia. In the case of pheochromocytoma frequently is difficult to exclude malignancy, especially because of the lack of specific markers. As a confirmation of malignancy still remains the presence of metastases. In the familial type the possibility of malignancy is smaller, but in the literature amounts to 2.5% and sometimes even up to 26%.
The safety of the sparing adrenalectomy must be assured to perform this operation. The confirmation of it, will be an assessment of the resection line of the gland and the total resection of the lesion. In both cases the intraoperative ultrasonography is useful.
Development of laparoscopic method evolved and the indications widened (5, 7, 33, 34) .
At the moment it seems that a reoperations of adrenal glands and a situation when imaging exams revealing the malignancy of the tumor are contraindication to LA. Problem of the invasive tumors is still being discussed.
ly in the operations of adrenal glands. These general disadvantages are the loss of the sense of finger touch and the need to prepare in the two-dimensional plain. In case of the operation of adrenal glands it increases difficulties in estimation of the gland and determination the real size of the tumor.
The evaluation even in the direct palpable examination is difficult. It is caused by an anatomic structure of the adrenal which is flat, little, well vascularized and fragile despite surrounding capsule. It favors complications and in consequence can result in not radical resection, recurrence or failure of anticipated therapeutic effect. However the laparoscopic method despite the above difficulties avoids traumatization of tissues, gives smaller operating injury, better view and access to the vessels (4, 6, 7, 8, 11) .
Progress of imaging exams and better understanding the pathophysiology of adrenal diseases compensates the inconveniences of the laparoscopy. This allows to prepare and stabilize the endocrinological state before the operation and at the same time to diagnose illness in the initial stage. We more and more often operate on subclinical Cushing's syndromes and carcinomas of the adrenal gland at an early stage (15, 16) .
Because of the lack of specific markers of the invasiveness, when still surgery remains the basic and only method being able to considerably change prognosis, every doubt should favor this treatment's choice and qualification for surgery (17) (18) (19) (20) . Prognosis in these cases depends on the local advancement of cancer in the moment of diagnosis. In the era of minimally invasive surgery it becomes possible. LA benefits from shorter hospitalization, faster recovery to normal activities and smaller morbidity rate (3, 10, 21) .
The development of imaging examinations supports the possibility of the accurate evaluation of adrenal glands. It is necessary to aspire to the thorough and precise preoperative diagnostic which can only give an examination without and with the contrast (22, 23) .
However imaging examinations not always determine the real size of the tumor. It is assumed, that they are lowering the size in comparison with their measurement during the operation. In the case of the CT it is possible in 16-47%, and in the MRI in ca 20% (24) (25) (26) (27) .
These differences result from the exam's error or the time difference between the exa-However positive experience in treating metastatic tumors with this method allowed to expand the indications. It applies to metachronic metastases of many primary neoplasm to the adrenal glands. Metastases don't cross the capsule of the adrenal in general, and this allows to perform the simple adrenalectomy. Such a proceedings can extend surviving even to 20-30 months (28) .
Despite meticulous qualification of nonfunctional incidentaloma type tumors, histologic examination of the specimens enabled to diagnose primary cancer, which existence was a surprise. In our material that kind of changes appeared in 3.6%. Radical laparoscopic resection of the lesion confirmed by many authors changed the contraindications to performe it. Although the whole malignancy risk of incidentally discovered tumors is estimated at 4-5%, however every tumor should be treated as potentially malignant irrespective of its size and characteristic features in imaging and biochemical examinations. AL should be made in order to complete tumor resection what means removing the whole adrenal without damaging its capsule (17, 18, 35, 36 
